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(54) BONDING EQUIPMENT FOR SOLDER BALLS 
(57)Abstract: 

PURPOSE: To provide a bonding equipment which can 
stick a suitable amount of flux on solder balls and realize 
continuous operation without troubles, in bonding 
equipment of solder balls which vacuum-sucks the 
solder balls to a suction head, the solder balls on a 
board or a ship, and forms solder bumps. 
CONSTITUTION: Solder balls 1 stored in a vessel are 
vacuum-sucked by a suction head 3 and moved to a 
board. In the course of movement, the solder balls 1 are 
dipped in flux stored in the main body 72 of a storing 
part, by moving the suction head 3 up and down. After a 
suitable amount of flux is stuck on the solder balls 1, the 
suction head 3 is moved to above the board, and the 
solder balls 1 are bonded to the board. Solder balls 1a 
dropped from the suction head 3 to the storing part are 
pushed into falling holes by a squeegee 75. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



13.11.1998 



3125578 
02.11.2000 



Copyright (C); 1 998.2000 Japan Patent Office 



9 



http://www1.ipdljpo.gojp/PA1/result/detail/main/wAAAa14333DA407307344P1.... 2002/05/28 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The reservoir of a solder ball, the positioning section of a work, and the adsorption 
head that carries out vacuum adsorption of the solder ball ****ed by the aforementioned 
reservoir on the inferior surface of tongue, and carries out bonding to the work positioned by the 
aforementioned positioning section, A both-way move means to carry out the both-way move of 
between the aforementioned reservoir and the aforementioned positioning sections for this 
adsorption head, The mainframe by which it has a rise-and-fall means to make a rise-and-fall 
operation perform on this adsorption head, and the reservoir of the flux prepared in the middle of 
this both-way move way, and a fall hole is formed in a base for the aforementioned reservoir, 
and flux is ****ed, Bonding equipment of the solder ball characterized by consisting of the 
squeegee which drops the solder ball which carries out the both-way operation of this base top, 
and remains on this base in the aforementioned fall hole, and a drive means to carry out the 
both-way operation of this squeegee. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the bonding equipment of the solder ball which 
carries out bonding of the solder ball which becomes the front face of works, such as a chip and 
a substrate, with a bump. 
[0002] 

[Prior art] Carrying out bonding of the solder ball to the front face of a chip or a substrate, 
carrying out melting solidification by subsequently heating a solder ball, and forming a bump 
(vegetation electrode) is known. Drawin g 6 is the outline side elevation of the bonding equipment 
of the conventional solder ball. 1 is a solder ball and is ****ed by the container 2. the adsorption 
which 3 is an adsorption head and was ****ed by the inferior surface of tongue in the solder ball 
1 in a container 2 by performing a rise-and-fall operation — vacuum adsorption is carried out at 
a hole, it moves to the upper part of the substrate 45 clamped and positioned by the clamper 44 
of the positioning section, and bonding of the solder ball 1 is carried out to a substrate 45 by 
performing a rise-and-fall operation again there In addition, the adsorption head 3 makes for the 
adsorption head 3 to perform a rise-and-fall operation, to make the solder ball 1 flow by blowing 
off nitrogen gas and a dry air into a container 2 by the means not to illustrate, in case vacuum 
adsorption of the solder ball 1 is carried out and it is taken up, and to carry out vacuum 
adsorption of the solder ball 1. 
[0003] 

[Object of the Invention] By the way, it precedes carrying out bonding of the solder ball 1 to a 
substrate 45 as mentioned above, and flux is beforehand applied to the front face of a substrate 
45 by the imprint pin etc. so that the solder ball 1 can solder to a substrate 45 good. However, 
when curvature was in the substrate 45, flux is not applied uniformly but, as a result, had the 
trouble of being easy to generate the poor ponding of the solder ball 1. 

[0004] Then, this invention aims at offering the bonding equipment of the solder ball which can 
solder all solder balls to works, such as a substrate and a chip, good by the flux of the optimum 
dose. 
[0005] 

[The means for solving a technical problem] this invention For this reason, the reservoir of a 
solder ball and the positioning section of a work, The adsorption head which carries out vacuum 
adsorption of the solder ball ****ed by the reservoir on the inferior surface of tongue, and 
carries out bonding to the work positioned by the positioning section, The bonding equipment of 
a solder ball consists of a both-way move means to carry out the both-way move of between a 
reservoir and the positioning sections for this adsorption head, a rise-and-fall means to make a 
rise-and-fall operation perform on this adsorption head, and a reservoir of flux prepared in the 
middle of this both-way move way. Furthermore, it constitutes from a mainframe by which a fall 
hole is formed in a base and flux is ****ed in this reservoir, a squeegee which drops the solder 
ball which carries out the both-way operation of this base top, and remains on this base in a fall 
hole, and a drive means to carry out the both-way operation of this squeegee. 
[0006] 

[Operation] The adsorption head which carried out vacuum adsorption of the solder ball with 
which the reservoir was equipped according to the above-mentioned configuration carries out 
bonding of the solder ball to a work by moving to the upper part of the reservoir of flux, being 
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immersed in the flux ****edl by the mainframe in the solder ball by performing a rise-and-fall 
operation there, making flux adhere, moving to the upper part of a work subsequently, and 
performing a rise-and-fall operation again. Moreover, in case an adsorption head performs a rise- 
and-fall operation on the reservoir of flux and makes flux adhere to a solder ball, a solder ball 
may fall on the base of a mainframe from an adsorption head. Then, the solder ball on a base is 
dropped into a fall hole, and it is made not to cause trouble to an adhesion operation of the flux 
to a future solder ball by carrying out the both-way operation of the squeegee. 
[0007] 

[Example] Next, the example of this invention is explained, referring to a drawing. This cross 
section and drawing 5 of the cross section of pickup of the adsorption head by which the 
bonding equipment of this solder ball was equipped with the side elevation of the bonding 
equipment of the solder ball of one example of this invention, drawin g 2 (a), and (b) with working 
drawing 1 , the perspective diagram of the reservoir of the flux by which the bonding equipment 
of this solder ball was equipped with drawing 3 , and drawing 4 are the configuration block views 
of the bonding equipment of this solder ball. 

[0008] In dra wing 1 ,11 is a container as a reservoir of a solder ball, and the solder ball 1 is 
****ed. 12 is a pedestal and is ****ing the container 1 1 free [ titubation ] from the method of 
both sides, and the lower part by the elastic-support section 13. 14 is vibrator, such as a 
piezoelectric device as a supersonic-oscillation means, and the inferior surface of tongue of a 
container 1 1 is equipped with it. If high-frequency voltage is impressed, the supersonic 
oscillation of this vibrator 14 will be carried out, the supersonic oscillation also of the container 
1 1 is carried out, and the solder ball 1 ****ed by this is fluidized. The size of the supersonic 
oscillation of a container 1 1 can be adjusted by adjusting the size of this high-frequency voltage. 

[0009] 15 is the feeder of a solder ball and supplies the solder ball 1 to a container 1 1 through a 
pipe 16. The residue detection sensor (after-mentioned) 47 of the solder balls 1, such as a photo 
sensor, is formed in the container 1 1, and if it is detected that the residue of the solder ball 1 in 
a container 1 1 decreased, it will supply the solder ball 1. 17 is the rest of a feeder 15. 
[0010] the inferior surface of tongue of the adsorption head 3 — adsorption of the solder ball 1 
— the hole 4 (refer to drawing 2 ) is ****ed in large numbers in the shape of ********** this 
adsorption head 3 is connected to the vacuum device 20 through **** 18, the tube 19, etc., and 
a vacuum device 20 drives — the solder ball 1 — adsorption — vacuum adsorption is carried 
out at a hole 4 t and a vacuum adsorbed state is canceled The bulb for suction way opening and 
closing by which 53 was prepared in the tube 19, and 55 are pressure sensors which detect the 
size of suction force. 

[001 1] 21 is a hold block of the adsorption head 3, and **** 18 of the adsorption head 3 is held 
at this hold block 21. 22 is a movable block, the guide rail 23 is ****ed by 2 perpendiculars and 
the front face is equipped with it by the hold block 21 free [ the rise and fall to this guide rail 
23 ]. The nut 24 is formed in the flank of the hold block 21, and ** ON of the perpendicular feed 
screw 25 is carried out to the nut 24. If it drives on the motor 26 formed in the movable block 22 
and a feed screw 25 rotates, the hold block 21 and the adsorption head 3 will perform a rise- 
and-fall operation. That is, the nut 24, the feed screw 25, and the motor 26 serve as a rise-and- 
fall means to make a rise-and-fall operation perform on the adsorption head 3. 
[0012] 30 is a move table and this move table 30 is equipped with the movable block 22 free [ a 
slide in longitudinal direction ]. If the motor 31 is attached in the flank of the move table 30 and 
this motor 31 drives, the feed screw 32 built in the move table 30 will rotate, and the both-way 
move of the movable block 22 will be carried out along with a feed screw 32 at longitudinal 
direction. That is, this move table 30 serves as the both-way move means of the adsorption 
head 3. 

[0013] 40 is the positioning section, ****s **** 41, the X table 42, and the Y table 43, and is 
constituted. The clamper 44 is formed on the Y table 43, and a substrate 45 is clamped and 
positioned from right and left. The adsorption head 3 carries out the both-way move of between 
a container 1 1 and the positioning sections 40 on the move table 30. 

[0014] 70 is the reservoir of the flux prepared in the middle of the both-way move way of the 
adsorption head 3, and it explains the detailed structure, referring to drawing 3 and drawing 4 
next. The reservoir 70 makes the mainframe 72 of a container form the subject, and flux 71 is 
****ed inside the mainframe 72. The base 73 of a mainframe 72 is a flat and the fall hole 74 is 
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formed in the both-sides section in the shape of a slot. 

[0015] The squeegee 75 is formed in the interior of a mainframe 72. If the squeegee 75 is held at 
the rod 77 of a cylinder 76 and a rod 77 projects, a squeegee 75 will carry out the horizontal 
displacement of the base 73 top to a left, and if a rod 77 draws, a horizontal displacement will be 
carried out to the method of the right. That is, the cylinder 76 serves as a drive means to carry 
out the both-way operation of the squeegee 75 horizontally. The soffit section of a squeegee 75 
is in mist or a high position from a base 73, as shown in drawing 4 , and it carries out the 
smoothness of the oil level of flux 71 by performing a both-way operation. Moreover, the solder 
ball (see the solder ball shown by sign 1a in drawin g 4 ) which fell on the base 73 from the 
adsorption head 3 is dropped into the fall hole 74. As shown in dra wi ng 4 , the fall hole 74 is 
formed in the both-sides section of a base 73 which avoided the down position of the adsorption 
head 3. 

[0016] In drawin g 4 , 79 is a camera and the side attachment wall of a mainframe 72 is equipped 
with it. The side attachment wall of a mainframe 72 is transparent, and a camera 79 detects the 
oil-level level of flux 71. If oil-level level goes down to predetermined level, flux 71 will be 
supplied to a mainframe 72 by supplement meanses, such as a dispenser (outside of drawing). 
Moreover, the pipe 81 is connected with the mainframe 72, if the bulb 82 prepared while having 
been a pipe 81 is opened, flux 71 will be discharged and an oil level will down. 
[0017] In drawing 2 (a), 46 is the lead wire connected to vibrator 14, and high-frequency voltage 
is impressed to vibrator 14 through this lead wire 46. Moreover, the residue detection sensor 47 
which changes from a photo sensor to the side face of a container 1 1 is formed. This container 
1 1 is transparent and detects the level of the solder ball 1, i.e., the residue of the solder ball 1, 
by the residue detection sensor 47. And if the residue of the solder ball 1 decreases, as 
mentioned above, the solder ball 1 will be supplied to a container 11 from a feeder 15. 48 is the 
detector to which the photo sensor 47 was connected. 

[0018] In drawing 5 , the bulb by which the suction way of a vacuum device 20 was equipped 
with 53, and 54 are bulb drive circuits. When this bulb 53 opens and closes, the adsorption head 
3 carries out vacuum adsorption of the solder ball 1, and cancels a vacuum adsorbed state. 
[0019] As for the motorised circuit where the pressure sensor to which 55 detects the vacuum 
adsorption power of a vacuum device 20, and 56 drive the detector, and 57 drives a motor 26, 
the vibrator drive circuit where 58 drives vibrator 14, the motorised circuit where 59 controls a 
drive of a motor 31, the feeder drive circuit where 60 controls a drive of a feeder 15, and 64, a 
cylinder drive circuit and 65 are bulb drive circuits. Each above-mentioned circuit is connected 
to the control section (CPU) 62 through the interface 61. A control section 62 controls each 
above-mentioned circuit, reading the program data stored in memory 63. 

[0020] The bonding equipment of this solder ball is constituted as mentioned above, and explains 
the whole operation below. In drawin g 1 , if a motor 26 right-rotates, the adsorption head 3 will 
down toward a container 1 1. In drawin g 2 (a), when vibrator 14 drives, the supersonic oscillation 
of the container 1 1 is carried out, and the solder ball 1 ****ed by the interior is flowing, then, 
the thing which the adsorption head 3 downs — (adsorption head 3 reference shown with this 
drawing chain line), and adsorption — vacuum adsorption of the solder ball 1 is carried out at a 
hole 4 Next, when a motor 26 carries out a reverse rotation, the adsorption head 3 goes up and 
the solder ball 1 is taken up. 

[0021] Next, in drawin g 1 , when a motor 31 right-rotates, the adsorption head 3 is moved to the 
upper part of the reservoir 70 of flux. Then, when a motor 26 right-rotates in drawin g 4 , the 
adsorption head 3 downs, when the solder ball 1 lands on the base 73 of a mainframe 71, a down 
is stopped (see the solder ball 1 shown with a dashed line), subsequently a motor 26 carries out 
a reverse rotation, and the adsorption head 3 goes up. When the oil-level level of flux 71 is 
beforehand adjusted so that only the depth with the proper solder ball 1 may be immersed, and a 
squeegee 75 performs a both-way operation suitably, a proper quantity of the flux 71 adheres to 
the front face of the solder ball 1 by carrying out the smoothness of the oil level, therefore 
performing the above-mentioned rise-and-fall operation. 

[0022] In drawin g 1 , when a motor 31 next right-rotates, the adsorption head 3 is moved to the 
upper part of a substrate 45, and when a motor 26 right-rotates there, the adsorption head 3 
downs and carries the solder ball 1 in the top of a substrate 45. Next, the vacuum adsorbed 
state by the vacuum device 20 is canceled, the adsorption head 3 goes up, and when a motor 31 
carries out a reverse rotation, the adsorption head 3 returns to the upper part of a container 1 1 . 
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Bonding of the solder ball 1 is carried out to a substrate 45 by the adhesion force of flux 71. By 
repeating the above operation, bonding of the solder ball 1 is carried out to the top of a 
substrate 45 one after another. Melting of the solder ball 1 by which bonding was carried out is 
heated and carried out at a back process, and it serves as a bump. 

[0023] By the way, in drawing 4 , in case the adsorption head 3 performs a rise-and-fall 
operation and makes flux 71 adhere to the solder ball 1, the solder ball 1 by which vacuum 
adsorption was carried out may be omitted from the adsorption head 3 on the adsorption head 3, 
and it may fall on a base 73 (see the solder ball shown by sign 1a in drawin g 4 ). This solder ball 
1a serves as the obstruction at the time of the adsorption head 3 downing after next time, and 
making flux 71 adhere to the solder ball 1. Then, after the adsorption head 3 goes up, when a 
cylinder 76 operates, the both-way operation of the squeegee 75 is carried out, it drops this 
solder ball 1a into the fall hole 74, and is made not to become the trouble of a future operation. 
That is, the squeegee 75 is holding an additional post of the smooth means of the oil level of flux 
71, and a means to drop the solder ball 1 in the fall hole 74. 

[0024] In addition, when the diameter of the solder ball 1 changes by form change of a substrate 
45 etc., the submergence depth of the solder ball 1 can be adjusted by adjusting the oil-level 
level of flux 71. Moreover, a bulb 82 is opened in drawin g 4 and flux 71 is discharged [ the case 
where he wants for the diameter to become small by form exchange of the solder ball 1 etc., and 
to lower oil-level level, and ] from a mainframe 72 to discharge flux 71 for exchange of flux 71 . 
Moreover, as a work, a chip may be used and various design changes are possible for this 
invention. Furthermore, as a reservoir, it is not limited to a container 1 1, and a solder ball may be 
aligned in the shape of a flat surface, and may be ****ed. 
[0025] 

[Effect of the invention] As explained above, according to this invention, a proper quantity of flux 
is made to adhere to a solder ball, and bonding can be carried out to works, such as a substrate 
and a chip. Moreover, since it is removable to a fall hole with a squeegee, continuous running of 
the solder ball which fell at the pars basilaris ossis occipitalis of a mainframe can be carried out 
convenient for a long time. 
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